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Pvull 121 
EcoRI 296 
Sac I 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 16958 
Bglll 16762 

Sad 15209 i 
EcoRV 15111 A 
Clal 15097 il 
Pvul 15097 ^ 

Pvul 14525 

Xhol 13882 

Pvul 13451 
Dral 13296 
Sad 13177 
Pvull 13167 
Bglll 12895 
Xhol 12284 
Pvul 11776 
Pvull 11641 
Sad 11529 
Bglll 11506 
Smal 11491 
EcoRI 11161 
EcoRI 11013 
Pvul 10873 
Pvull 10624 
Ncol 10530 
EcoRV 10474 



BamHI 1659 
Notl 1666 
Stul 1837 
Stul 1990 
Stul 2482 
EcoRV 2554 
Xhol 2748 
Pstl 
Sac I 




2863 
2869 



Pvull 4116 
Pvul 4147 
Xhol 4196 
Pvull 4432 

EcoRV 4727 
— ^Sall 4937 
' k EcoRI 4949 
Pvull 5204 
Ncol 5530 
EcoRI 5939 
Smal 5946 



Pvul 
EcoRV 9585 



Xhol 7088 
Pvul 7098 
Dral 7550 
'Pvul 7634 
Xhol 8079 
Smal 8243 
EcoRV 8274 
EcoRV 8446 
EcoRV 8736 
9386 



Sail 9837 
Pvul 9802 
Xhol 9772 
Bglll 9716 
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Pvull 121 
EcoRI 296 
Sad 306 
Sad 645 

EcoRV 1549 



EcoRV 17488 v 
Bglll 17292^\ 



Sad 15739 
EcoRV 15641 
Clal 15627 
Pvul 15627 

Pvul 15055 

Xhol 14412 

Pvul 13981 
Dral 13826 
Sad 13707 
Pvull 13697 
Bglll 13425 
Xhol 12814 
Pvul 12306 
Pvull 12171 
Sad 12059 
Bglll 12036 
Smal 12021 
EcoRI 11691 
EcoRI 11543 
Pvul 11403 
Pvull 11154 
Ncol 11060 
EcoRV 11004 

Sail 10367 
Pvul 10332 
Xhol 10302 
Bglll 10246 
EcoRV 10115 
Pvul 9916 



Xbal 1578 
EcoRI 1773 
Sail 2075 
Pstl 2085 
Xhol 2192 
EcoRV 2390 
Stul 2462 
Stul 2954 




Stul 3107 
Notl 3274 
BamHI 3281 
Xhol 3286 
BamHI 3603 

EcoRV 4447 
Pvull 4646 
Pvul 4677 
Xhol 4726 
Pvull 4962 
EcoRV 5257 
Sail 5467 
EcoRI 5479 
Pvull 5734 
Ncol 6060 
EcoRI 6469 
Smal 6476 



Xhol 7618 
Pvul 7628 
Dral 8080 
Pvul 8164 
Xhol 8609 
Smal 8773 
EcoRV 8804 
EcoRV 8976 
EcoRV 9266 
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Pvull 121 
EcoRI 296 
Sacl 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 




EcoRV 16972 
Bglll 16776 

Sacl 15223 i 
EcoRV 15125 A 
Clal 15111 
Pvul 15111 

Pvul 14539 

Xhol 13896 

Pvul 13465 
Dral 13310 
Sacl 13191 
Pvull 13181 
Bglll 12909 
Xhol 12298 
Pvul 11790 
Pvull 11655 
Sacl 11543 
Bglll 11520 
Smal 11505 
EcoRI 11175 
EcoRI 11027 
Pvul 10887 
Pvull 10638 
Ncol 10544 
EcoRV 10488 

Sail 9851 
Pvul 9816 
Xhol 9786 
Bglll 9730 



Pstl 1670 
Xhol 1777 
EcoRV 1975 
Stul 2047 
Stul 2539 
Stul 2692 
Notl 2859 
BamHI 2866 
Sacl 2883 



Pvull 4130 
Pvul 4161 
Xhol 4210 
Pvull 4446 

EcoRV 4741 
J— T Sal I 4951 
" 1 EcoRI 4963 
Pvull 5218 
Ncol 5544 
EcoRI 5953 
Smal 5960 



Xhol 7102 
Pvui 7112 
Dral 7564 
Pvu! 7648 
Xhol 8093 
Smal 8257 
EcoRV 8288 
EcoRV 8460 
EcoRV 8750 
Pvul 9400 
EcoRV 9599 
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EcoRI 5221 
BamHI 5190 
Sad 5188 
Kpnl 5182 
Hindlll 5172 y 
Pvull 4993 J 



BamHI 1 
Notl 8 
Bglll 27 

Bglll 186 
Xbal 261 

n 



Smal 406 



Dral 4058 
Dral 4039 



Pvul 3556 




Pvull 792 
Pvull 861 



Dral 3347 



Pstl 1319 
BamHI 1320 
EcoRI 1331 
Pstl 1340 
EcoRV 1343 
Notl 1358 
Xhol 1364 
Xbal 1376 
Pvull 1506 
Pvul 1537 



Ncoi 2886 



Pvull 2200 
Bglll 2290 
Pstl 2507 
Pvull 2560 



Figure 5 



We: Nucleic Acid Sequences to Proteins Involved in Tocopherol Synthesis 

Inventor; Subramaniam et al. 
Atty Docket: MONS:038US 
Sheet 6 of 40 
Replacement Sheet 



EcoRI 5107 
Bam HI 5076 
Sad 5074 
Kpnl 5068 
Hindlll 5058 \) 
Pvull 4879 



Dral 3944 
Dral 3925 



Pvul 3442 




St ul 824 
EcoRV 896 
Xhol 1090 
Pstl 1205 
Bam HI 1206 
EcoRI 1217 
Pstl 1226 
EcoRV 1229 
Notl 1244 
Xhol 1250 
Xbal 1262 

Pvull 1392 
Pvul 1423 



Dral 3233 



Ncol 2772 



Pvull 2086 
x Bglll 2176 
Pstl 2393 
Pvull 2446 
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Hindlll 352 
Hincllll 402 
Dral 503 



Pstl 673 



Dral 4305 
Dral 4286 



Pvul 3803 



Dral 3594 




Ncol 3133 



Pvul I 2807 
Pstl 2754 



Pvul I 2447 
Bglll 2537 



Pstl 845 

Hindlll 1002 
Bglll 1067 
Pvul I 1137 
Pstl 1164 

Pstl 1247 
Pvul I 1308 



Hindlll 1529 
Kpnl 1539 
Sad 1545 
Bam HI 1547 
EcoRI 1578 
Pstl 1587 
EcoRV 1590 
Notl 1605 
Xhol 1611 
Xbal 1623 
Pvul I 1753 
'Pvul 1784 



Figure 7 




Title: Nucleic Acid Sequences to Proteins Involved in Tocopherol Synthesis 

Inventor: Subramaniam et al. 
Atty Docket: MONS:038US 
Sheet 8 of 40 
Replacement Sheet 



Pvull 121 
EcoRI 296 
Sad 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 17000 
Bglll 16804 

Sad 15251 
EcoRV 15153 
Clal 15139 
Pvul 15139 

Pvul 14567 

Xhol 13924 

Pvul 13493 
Dral 13338 
Sad 13219 
Pvull 13209 
Bglll 12937 
Xhol 12326 
Pvul 11818 
Pvuii 11683 
Sad 11571 
Bglll 11548 
Smal 11533 
EcoRI 11203 
EcoRI 11055 
Pvul 10915 
Pvull 10666 
Ncol 10572 
EcoRV 10516 



BamHI 1659 
Notl 1666 
Hindlll 2010 
Hindlll 2060 
Dral 2161 
Pstl 2331 
Pstl 2503 
Hindlll 2660 
Bglll 2725 
Pvull 2795 
Pstl 2822 
Pstl 2905 
Sad 2911 




Pvull 4158 
Pvul 4189 
Xhol 4238 
Pvull 4474 

EcoRV 4769 
Sail 4979 
EcoRI 4991 
Pvull 5246 
Ncol 5572 
EcoRI 5981 
Smal 5988 



Xhol 7130 
Pvul 7140 
Drai 7592 
Pvul 7676 
Xhol 8121 
Smal 8285 
EcoRV 8316 
EcoRV 8488 
EcoRV 8778 



Pvul 9428 
EcoRV 9627 



Sail 9879 
Pvul 9844 
Xhol 9814 
Bglll 9758 
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Pvull 121 
EcoRI 296 
Sad 306 
Sacl 645 

EcoRV 1549 



EcoRV 17530 
Bglll 17334 

Sacl 15781 
EcoRV 15683 
Clal 15669 
Pvul 15669 

Pvul 15097 

Xhol 14454 

Pvul 14023 
Dral 13868 
Sacl 13749 
Pvull 13739 
Bglll 13467 
Xhol 12856 
Pvul 12348 
Pvull 12213 
Sacl 12101 
Bglll 12078 
Smal 12063 
EcoRI 11733 
EcoRI 11585 
Pvul 11445 
Pvull 11196 
Ncol 11102 
EcoRV 11046 

Sail 10409 
Pvul 10374 
Xhol 10344 
Bglll 10288 
EcoRV 10157 
Pvul 9958 



Xbal 1578 
EcoRI 1773 
Sail 2075 
Pstl 2085 
Pstl 2168 
Pvull 2191 
Bglll 2257 
Hindlll 2322 
Pstl 2487 
Pstl 2659 
Dral 2825 
Hindlll 2922 
Hindlll 2972 
Notl 3316 




Bam HI 3323 
Xhol 3328 
BamHI 3645 
EcoRV 4489 
Pvull 4688 
Pvul 4719 
Xhol 4768 
Pvull 5004 
EcoRV 5299 
Sail 5509 
EcoRI 5521 
Pvull 5776 
Ncol 6102 
EcoRI 6511 
Smal 6518 



Xhol 7660 
Pvul 7670 
Dral 8122 
Pvul 8206 
Xhol 8651 
Smal 8815 
EcoRV 8846 
EcoRV 9018 
EcoRV 9308 



Figure 9 



Title: Nucleic Acid Sequences to Proteins Involved in Tocopherol Synthesis 

Inventor: Subramaniam et al. 
Atty Docket: MONS:038US 
Sheet 10 of 40 
Replacement Sheet 



LM 



Pvull 121 
EcoRI 296 
Sad 306 
Sad 645 

EcoRV 1549 



Xbal 1578 
EcoRI 1773 
BamHI 2080 
Notl 2087 
Hindlll 2431 
Hindlll 2481 
Dral 2582 
Pstl 2752 
Pstl 2924 




EcoRV 17530 
Bglll 17334 

Sad 15781 
EcoRV 15683 
Clal 15669 
Pvul 15669 

Pvul 15097 

Xhol 14454 

Pvul 14023 
Dral 13868 
Sad 13749 
Pvull 13739 
Bglll 13467 
Xhol 12856 
Pvul 12348 
Pvull 12213 
Sad 12101 
Bglll 12078 
Smal 12063 
EcoRI 11733 
EcoRI 11585 
Pvul 11445 
Pvull 11196 
Ncol 11102 
EcoRV 11046 

Sail 10409 
Pvul 10374 
Xhol 10344 
Bglll 10288 
EcoRV 10157 
Pvul 9958 



Hindlll 3081 
Bglll 3146 
Pvull 3216 
Pstl 3243 
Pstl 3326 

BamHI 3645 

EcoRV 4489 
Pvull 4688 
Pvul 4719 
Xhol 4768 
Pvull 5004 

EcoRV 5299 
Sail 5509 
EcoRI 5521 
Pvull 5776 
Ncol 6102 
EcoRI 6511 
Smal 6518 



Xhol 7660 
Pvul 7670 
Dral 8122 
Pvul 8206 
Xhol 8651 
Smal 8815 
EcoRV 8846 
EcoRV 9018 
EcoRV 9308 
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Pvull 121 
EcoRI 296 
Sacl 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 17014 
Bglll 16818 

Sacl 15265 i 
EcoRV 15167 A 
Clal 15153 
Pvul 15153 

Pvul 14581 

Xhol 13938 

Pvul 13507 
Dral 13352 
Sacl 13233 
Pvull 13223 
Bglll 12951 
Xhol 12340 
Pvul 11832 
Pvull 11697 
Sacl 11585 
Bglll 11562 
Smal 11547 
EcoRI 11217 
EcoRI 11069 
Pvul 10929 
Pvull 10680 
Ncol 10586 
EcoRV 10530 

Sail 9893 
Pvul 9858 
Xhol 9828 
Bglll 9772 



Pstl 1670 
Pstl 1753 
Pvull 1776 
Bglll 1842 
Hindlll 1907 
Pstl 2072 
Pstl 2244 
Dral 2410 
Hindlll 2507 
Hindlll 2557 
Notl 2901 
BamHI 2908 
Sacl 2925 




Pvull 4172 
Pvul 4203 
Xhol 4252 
Pvull 4488 

EcoRV 4783 
rSall 4993 
rr EcoRI 5005 
- Vvull 5260 
Ncol 5586 
EcoRI 5995 
Smal 6002 



Xhol 7144 
Pvul 7154 
Dral 7606 
Pvul 7690 
Xhol 8135 
Smal 8299 
EcoRV 8330 
EcoRV 8502 
EcoRV 8792 
Pvul 9442 
EcoRV 9641 
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Pvull 121 
EcoRI 296 
Sad 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 17072 
Bglll 16876 

Sad 15323 
EcoRV 15225 
Clal 15211 
Pvul 15211 

Pvul 14639 

Xhol 13996 

Pvul 13565 
Dral 13410 
Sad 13291 
Pvull 13281 
Bglll 13009 
Xhol 12398 
Pvul 11890 
Pvull 11755 
Sad 11643 
Bglll 11620 
Smal 11605 
EcoRI 11275 
EcoRI 11127 
Pvul 10987 
Pvull 10738 
Ncol 10644 
EcoRV 10588 

Sail 9951 
Pvul 9916 
Xhol 9886 
Bglll 9830 
EcoRV 9699 



Bam HI 1659 
Notl 1666 
Bglll 1685 
Bglll 1844 
Xbal 1919 
Smal 2064 
Pvull 2450 
Pvull 2519 
Pstl 2977 
Sad 2983 




Pvull 4230 
Pvul 4261 
Xhol 4310 
Pvull 4546 

EcoRV 4841 
Sail 5051 
EcoRI 5063 
Pvull 5318 
Ncol 5644 
EcoRI 6053 
Smal 6060 



Xhol 7202 
Pvul 7212 
Dral 7664 
Pvul 7748 
Xhol 8193 
Smal 8357 
EcoRV 8388 
EcoRV 8560 
EcoRV 8850 
Pvul 9500 



Figure 12 



Jltfe: Nucleic Acid Sequences to Proteins Involved in Tocopherol Synthesis 

Inventor: Subramaniam et al. 
Atty Docket: MONS:038US 
Sheet 13 of 40 
Replacement Sheet 



Pvull 121 
i EcoRI 296 
Sad 306 
Sad 645 

EcoRV 1549 



Xbal 1578 
EcoRI 1773 
Sail 2075 
Pstl 2085 

Pvull 2539 
Pvull 2608 
Smal 2994 
Xbal 3135 




EcoRV 17602 
Bglll 17406 

Sad 15853 
EcoRV 15755 
Clal 15741 
Pvul 15741 

Pvul 15169 

Xhol 14526 

Pvul 14095 
Dral 13940 
Sad 13821 
Pvull 13811 
Bglll 13539 
Xhol 12928 
Pvul 12420 
Pvull 12285 
Sad 12173 
Bglll 12150 
Smal 12135 
EcoRI 11805 
EcoRI 11657 
Pvul 11517 
Pvull 11268 
Ncol 11174 
EcoRV 11118 

Sail 10481 
Pvul 10446 
Xhol 10416 
Bglll 10360 
EcoRV 10229 
Pvul 10030 



Bglll 3210 
Bglll 3369 
Notl 3388 
BamHI 3395 
Xhol 3400 
BamHI 3717 
EcoRV 4561 
Pvull 4760 
Pvul 4791 
Xhol 4840 
Pvull 5076 
EcoRV 5371 
Sail 5581 
EcoRI 5593 
Pvull 5848 
Ncol 6174 
EcoRI 6583 
Smal 6590 



Xhol 7732 
Pvul 7742 
Dral 8194 
Pvul 8278 
Xhol 8723 
Smal 8887 
EcoRV 8918 
EcoRV 9090 
EcoRV 9380 
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Pvull 121 
EcoRI 296 
Sac I 306 
Sad 645 

EcoRV 1549 



EcoRV 17602 
Bglll 17406 

Sad 15853 
EcoRV 15755 
Clal 15741 
Pvul 15741 

Pvul 15169 

Xhol 14526 

Pvul 14095 
Dral 13940 
Sad 13821 
Pvull 13811 
Bglll 13539 
Xhol 12928 
Pvul 12420 
Pvull 12285 
Sac! 12173 
Bglll 12150 
Smal 12135 
EcoRI 11805 
EcoRI 11657 
Pvul 11517 
Pvull 11268 
Ncol 11174 
EcoRV 11118 

Sail 10481 
Pvul 10446 
Xhol 10416 
Bglll 10360 
EcoRV 10229 
Pvul 10030 



Xbal 1578 
EcoRI 1773 
BamHI 2080 
Notl 2087 
Bglll 2106 
Bglll 2265 
Xbal 2340 
Smal 2485 
Pvull 2871 
Pvul! 2940 




Pstl 3398 
BamHI 3717 

EcoRV 4561 
Pvull 4760 
Pvul 4791 
Xhol 4840 
Pvull 5076 
EcoRV 5371 
Sail 5581 
EcoRI 5593 
Pvull 5848 
Ncol 6174 
EcoRI 6583 
Smal 6590 



Xhol 7732 
Pvul 7742 
Dral 8194 
Pvul 8278 
Xhol 8723 
Smal 8887 
EcoRV 8918 
EcoRV 9090 
EcoRV 9380 
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Pvull 121 
EcoRI 296 
Sad 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 17086 
Bglll 16890 

Sad 15337 
EcoRV 15239 
Clal 15225 
Pvul 15225 

Pvul 14653 

Xhol 14010 

Pvul 13579 
Dral 13424 
Sad 13305 
Pvull 13295 
Bglll 13023 
Xhol 12412 
Pvul 11904 
Pvull 11769 
Sad 11657 
Bglll 11634 
Smal 11619 ' 
EcoRI 11289 
EcoRI 11141 
Pvul 11001 
Pvull 10752 
Ncol 10658 
EcoRV 10602 

Sail 9965 
Pvul 9930 
Xhol 9900 
Bglll 9844 
EcoRV 9713 



Pstl 1670 

Pvull 2124 
Pvull 2193 
Smal 2579 
Xbal 2720 
Bglll 2795 
Bglll 2954 
Notl 2973 
BamHI 2980 
Sad 2997 




Pvull 4244 
Pvul 4275 
Xhol 4324 
Pvull 4560 

EcoRV 4855 
- tSall 5065 
^ EcoRI 5077 
Pvull 5332 
Ncol 5658 
EcoRI 6067 
Smal 6074 



Xhol 7216 
Pvul 7226 
Dral 7678 
Pvul 7762 
Xhol 8207 
\ Smal 8371 
EcoRV 8402 
EcoRV 8574 
EcoRV 8864 
Pvul 9514 
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EcoRI 5107 
BamHI 5076 
Sad 5074 
Kpnl 5068 
Hindlll 5058 \) 
Pvull 4879 



Dral 3944 
Dral 3925 



Pvul 3442 




Stul 824 
EcoRV 896 
Xhol 1090 
Pstl 1205 
BamHI 1206 
EcoRI 1217 
Pstl 1226 
EcoRV 1229 
Notl 1244 
Xhol 1250 
Xbal 1262 

Pvull 1392 
Pvul 1423 



Dral 3233 



Ncol 2772 



Pvull 2086 
Bglll 2176 
Pstl 2393 
Pvull 2446 
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Pvull 121 
EcoRI 296 
Sacl 306 
Sacl 645 



EcoRV 17272 \ 
Bglll 17076 -\\ 



Sacl 15523 
EcoRV 15425 
Clal 15411 
Pvul 15411 

Pvul 14839 

Xhol 14196 

Pvul 13765 
Dral 13610 
Sacl 13491 
Pvull 13481 
Bglll 13209 
Xhol 12598 
Pvul 12090 
Pvull 11955 
Sacl 11843 
Bglll 11820 
Smal 11805 
EcoRI 11475 
EcoRI 11327 
Pvul 11187 
Pvull 10938 
Ncol 10844 
EcoRV 10788 

Sail 10151 
Pvul 10116 
Xhol 10086 
Bglll 10030 
EcoRV 9899 



EcoRV 1549 
Xbal 1578 
EcoRI 1773 
BamHI 2080 
Notl 2087 
Hindlll 2118 
Smal 2436 
Dral 2461 
Ncol 2524 
Pvull 2617 
Ncol 2780 
Ncol 2812 
Ncol 2935 
Pvull 2961 
Pstl 3068 




BamHI 3387 
EcoRV 4231 
Pvull 4430 
Pvul 4461 
Xhol 4510 
Pvull 4746 

EcoRV 5041 
Sail 5251 
EcoRI 5263 
Pvull 5518 
Ncol 5844 
EcoRI 6253 
Smal 6260 



Xhol 7402 
Pvul 7412 
Dral 7864 
Pvul 7948 
Xhol 8393 
Smal 8557 
EcoRV 8588 
EcoRV 8760 
EcoRV 9050 
9700 
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Pvull 121 
EcoRI 296 
Sac I 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 16940 
Bglll 16744 



Sad 15191 
EcoRV 15093 
Clal 15079 
Pvul 15079 

Pvul 14507 

Xhol 13864 

Pvul 13433 
Dral 13278 
Sad 13159 
Pvull 13149 
Bglll 12877 
Xhol 12266 
Pvul 11758 
Pvull 11623 
Sad 11511 
Bglll 11488 
Smal 11473 
EcoRI 11143 
EcoRI 10995 
Pvul 10855 
Pvull 10606 
Ncol 10512 
EcoRV 10456 

Sail 9819 
Pvul 9784 
Xhol 9754 
Bglll 9698 



BamHI 1659 
Notl 1666 
Pvul 1735 
EcoRI 1759 
Smal 1825 
EcoRV 2158 
Ncol 2426 
EcoRV 2654 
Dral 2731 
Pstl 2845 
Sad 2851 




Pvull 4098 
Pvul 4129 
Xhol 4178 
Pvull 4414 

EcoRV 4709 
Sail 4919 
V EcoRI 4931 
* Pvull 5186 
Ncol 5512 
EcoRI 5921 
Smal 5928 



Xhol 7070 
Pvul 7080 
Drai 7532 
Pvul 7616 
Xhol 8061 
Smal 8225 
EcoRV 8256 
EcoRV 8428 
EcoRV 8718 
Pvul 9368 
EcoRV 9567 
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Pvull 121 
EcoRI 296 
Sad 306 
Sad 645 

EcoRV 1549 
Xbal 1578 
EcoRI 1773 




EcoRV 17470 \ 
Bglll 17274 



Sad 15721 
EcoRV 15623 
Clal 15609 
Pvul 15609 

Pvul 15037 

Xhol 14394 

Pvul 13963 
Dral 13808 
Sac I 13689 
Pvull 13679 
Bglll 13407 
Xhol 12796 
Pvul 12288 
Pvull 12153 
Sad 12041 
Bglll 12018 
Sma! 12003 
EcoRI 11673 
EcoRI 11525 
Pvul 11385 
Pvull 11136 
Ncol 11042 
EcoRV 10986 

Sail 10349 
Pvul 10314 
Xhol 10284 
Bglll 10228 
EcoRV 10097 
Pvul 9898 



Xhol 7600 
Pvul 7610 
Dral 8062 
Pvul 8146 
Xhol 8591 
Smal 8755 
EcoRV 8786 
EcoRV 8958 
EcoRV 9248 



BamHI 2080 
Notl 2087 
Pvul 2156 
EcoRI 2180 
Smal 2246 
EcoRV 2579 
Ncol 2847 
EcoRV 3075 
Dral 3152 
Pstl 3266 
BamHI 3585 

EcoRV 4429 
Pvull 4628 
Pvul 4659 
Xhol 4708 
Pvull 4944 
EcoRV 5239 
Sail 5449 
EcoRI 5461 
Pvull 5716 
Ncol 6042 
EcoRI 6451 
Smal 6458 
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Pvull 121 
EcoRI 296 
Sad 306 
Ncol 346 
Stul 486 
Ncol 736 

EcoRV 1444 



EcoRV 16742 
Bglll 16546 



Sad 14993 
EcoRV 14895 
Clal 14881 
Pvul 14881 

Pvul 14309 

Xhol 13666 

Pvul 13235 
Dral 13080 
Sad 12961 
Pvull 12951 
Bglll 12679 
Xhol 12068 
Pvul 11560 
Pvull 11425 
Sad 11313 
Bglll 11290 
Smal 11275 
EcoRI 10945 
EcoRI 10797 
Pvul 10657 
Pvull 10408 
Ncol 10314 
EcoRV 10258 

Sail 9621 
Pvul 9586 
Xhol 9556 



BamHI 1659 
Notl 1666 
Hindlll 1697 
Smal 2015 
Dral 2040 
Ncol 2103 
Pvull 2196 
Ncol 2359 
Ncol 2391 
Ncol 2514 
Pvull 2540 
Pstl 2647 
Sad 2653 




Pvull 3900 
Pvul 3931 
Xhol 3980 
Pvull 4216 
EcoRV 4511 
Sail 4721 
EcoRI 4733 
Pvull 4988 

Ncol 5314 



EcoRI 5723 
Smal 5730 



Xhol 6872 
Pvul 6882 
Dral 7334 
Pvul 7418 
Xhol 7863 
Smal 8027 
EcoRV 8058 
EcoRV 8230 
EcoRV 8520 
Pvul 9170 
EcoRV 9369 
Bglll 9500 
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Query- 
genomic 

ATCEA4C371+ 



Met. 

Query- 
ATCEA4C371+ 



Alignment 1 



12194 C ACACGTTCTCGTCCTTTTCTTCTTCCTCTCTGCATTCTTCACAGAGTTTGTC ACCACCA 



est 



i. 1 ^ k) 



12134 m 




I I, i I I I I I l-l I I I I I I I I I I I I I I I II I I I M I I I I I I 1 I I I I I I 1 I I I I I I I I I I I I 
2 ACCCCAAACATCACAATTTCACATTCTTTTGCATATTTCTTCTTCTTCTTCCATTATGGA 



Query- 



ATCEA4C371+ 



12075 GATACGGAGCTTGATTGTTTCTATGAACCCTAATTTATCTTCCTTTGAGCTCTCTCGCCC 

I | 1 | | I | I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I II I II I I II I I I I I I I 1 I 
" 62 GATACGGAGCTTGATTGTTTCTATGAACCCTAATTTATCTTCCTTTGAGCTCTCTCGCCC 



Query- 



12015 TGTATCTCCTCTCACTCGCTCACTAGTTCCGTTCCGATCGACTAAACTAGTTCCCCGCTC 

I | | | | I | | | I I I I I I I I I I I II I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I i I 
ATCEA4C371+ 122 TGTATCTCCTCTCACTCGCTCACTAGTTCCGTTCCGATCGACTAAACTAGTTCCCCGCTC 



Query- 
ATCEA4C371+ 



11955 CATTTCTAGGGTTTO 



[ATCTCCACCCCGAATAGTGAAACTGACAAGATCTCCGT 



I I I I I I I i M I I I I I I I I I I M I I I I I I I I I I I I I M I I I I I I I I I I I I I I I I I I 11 I I I 

182 CATTTCTAGGGTTTCGGCGTCGATCTCCACCCCGAATAGTGAAACTGACAAGATCTCCGT 



Query- 



ATCEA4C371+ 



here 



+. V> ' 1 " v * •J- .' ■ ■ y V 1 -'* " " 

, l€AGSu ^ 



11895 TAAACCTG 

| M | | | | | | | | | | | | | | | | M | | | | I | | I | I I | I I I I I I I I I I II I ill I I I IJ I J I — 
242 T AAACCTGTTT ACGTCCCGACGTCTCCCAATCGCGAACTCCGGACTj|@iaiA(g|^ 

Synecho seq aligns from 



Query- 
ATCEA4C371+ 



Query- 



ATCEA4C371+ 



PIR:T04448 



Query- 



ATCEA4C37 1+ 



PIR:T04448 



Query- 

ATCEA4C371+ 

PIR:T04448 



11835 AATTGATCCATTCCATTCCATTTCTCTTCTCTTGTTTGTTTTATTAAGCTCCAATTTCAG 
299 

60 bp removed 

: - : . : . : . : . : 

11715 **************************************************** ★ *TTTG 

299 

1 

11655 GTGGCTCACCATTCGACGACTACTTTTGAATTTGAGTTTTTGAAAAATGCAATTTAACAT 
299 

1 M Q F N I 

arab sequence which is incorrect 

* * . 

• • • • • • * • • . ... 

11595 CAGAGAGTTTTTTTTTTTATGGTTGATAACTTATTGTTTAACTTTTGAAAAATGCAGllS 

f Y f 

299 §gg 

* * •*••• * • * + »■*»*»**• * • * • » * * * * 

6REFFFLWLITYCLTFEKCRY 



Query- 



ATCEA4C371+ 



11535 CCATTTCGATGGAACACCTCGGAAGTTCTTCGAGGGATGGTATTTCAGGGTTTCCATCCC 
I M I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I I I I I I I I II M I JMMJ I I I I II If 
302 CCATTTCGATGGAACACCTCGGAAGTTCTTCGAGGGATGGTATTTC^fe^STCCATCCC 



PIR:T04448 



26 H 



D 



R K 



F E 



W 
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4 TRA^J 



Query- 

ATCEA4C371+ 
PIR:T04448 

Query-. 

ATCEA4C371+ 

PIR:T04448 

Query- 

ATCEA4C371+ 

PIR:T04448 
ATCEA4C371+ 

Query- 

ATCEA4C371+ 

PIR:T04448 
PIR:T04448 

Query- 
PIR:T04448 

Query- 

* 

PIR:T04448 

Query- 
PIR:T04448 

Query- 

PIR:T04448 
PIR:T04448 

Query- 
PIR:T04448 

Query- 
PIR:T04448 

Query- 
PIR:T04448 

Query- 

PIR:T04448 
PIR:T04448 

Query- 
PIR: T04448 
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* * * * 

1147 5 AGAGAAGAGGGAGAGTTTTTGTTTTATGTATTCTGTGGAGAATCCTGCATTTCGGCAGAG 

_ n m in m i mi i ii it ii i mm ii rrr i riii ii ii iii M M in in' M 

362 AGAGAAGAGGGAGAGTTTTTGTTTTATGTATTCTGTGGAGAATCCTGCATTTCGGCAGAG 
::::::::::::::::::::::::::::::::::::::::::: :: : : : ........... . 

46EKRESFCFMYS VENP AFRQS 

: * : • : • : . : 

11415 TTTGTCACCATTGGAAGTGGCTCTATATGGACCTAGATTCACTGGTGTTGGAGCTCAGAT 
„ 00 N I II I I II I I I II II M I I I M I 11 I I I I I M | | | | M M I I I I II I I II I | I I 

422 TTTGT.CACCATTGGAAGTGGCTCTATATGGACCTAGATTCACTGGTGTTGGAGCTCAGAT 

- . • ■ :::•::::::::::::::::::::::::: : 

66 -L S P L E V A L Y G • P R F T G V G A Q I 

11355 TCTTGGCGCTAATGATAAATATTTATGCCAATACGAACAAGACTCTCACAATTTCTGGGG 
1 1 1 1 1 1 1 1 < I I I I I I I I I I I I I I I I | | | | | | | | | | | | | | | | , | ,,,,,,,,,, , ._ ____ 

482 TCTTGGCGCTAATGATAAATATTTATGCCAATACGAACAAGACTCTCACAATTTC 

86LGANDKYLCQYEQDSHNFWG 
Exon 11538 11301 Confidence: 100 100 

11295 *^^^^^^^^^*^^^^^^TGCTGTGTCATGACAATAAGAAATCATATCTGAGTCT 
537 

• ^_ 

106 D " 
Exon 11609 11294 Confidence: 100 100 

11235 TTTCTCTACTTCTAOT^ 

11175 TTTTGTTACATTTTGGTTCTGGTGCTTTCTCAACATGAAT^ 
107 

: - : : ■ : . : . : 

11115 ATTGCTTACCTAAAGTTTTTACTCATGCATAGATCGACATGAGCTAGTTTTGGGGAATAC 

^ — — — — — **" — — ^» » — — — — ' ^ — — — . _ _ — _ _ _ _ * * • • • * • • ■ ■ * * * * » » • ■ * * s m . » , * 

107 RHELV LGNT 

11055 TTTTAGTGCTGTGCCAGGCGCAAAGGCTCCAAACAAGGAGGTTCCACCAGAGGTTCTCAC 

: : : : : ::::::::::::::::::::::::::::::::::::::::::::: : : 

116 FSAVPGAKAPNKEVPPE 
Exon 11083 11004 Confidence: 96 100 

• : . : . : . : . : 

10995 TCCTCCCT TGTTGGTTACTTTGTTATCTGTTAAATAGTTTTCCAATTGTATCCGGATAGT 

133 

: * : • : . : . : . : 

10935 GTTCTACTTCTCCTTGTAGAAAATCTCAAGTTTTTGTTACTCTTGCTATTCTCTTGGATG 

133 

: •:.:.:.:. : 

1087 5 TTGATTTGTAAAGC ATGTCGTTTTATTGT AGGAATTT AACAGAAGAGTGTCCGAAGGGTT 

13 3 EFNRRVSEG F 

: .:.:.:.:. 
10815 CCAAGCTACTCCATTTTGGCATCAAGGTCACATTTGCGATGATGGCCGGTAATTATATGA 

: — . . 

143 Q AT P FWHQGH I C D DGR 
Exon 10844 10768 Confidence: 100 100 

:*:•:.:.:.: 
107 55 TTCTATGCACAACAAGAATTCACTATATTATAAATATTGGATATTGAGTATTTTTGTTGA 

159 

Figure 3 IB 
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10635 TGAAATCTGCTCGTTGGGAGTATAGTACTCGTCCCGTTTACGGTTGGGGTGATGTTGGGG 
166 KSARWEYSTRPVYGWGDVGA 



Query- 



PIR:T04448 



10575 CCAAACAGAAGTCAACTGCAGGCTGGGCTGCAGCTTTTCCTGTATTTGAGCCTCATTGGC 
186 KQKSTAGWPAAFPVFEPHWQ 



Query- 

PIR:T04448 
PIR:T04448 

Query- 
PIR:T04448 



10515 AGATATGCATGGC AGGAGGCCTTTCCACAGGTGTGAGCTTTGCTTGATTGACTTAAAGTT 



206 ICMAGGLSTG 

Exon v 10655 10486 Confidence: 96 100 

• * . 

* * • • * • 1 » ; # • 

10455 AATAAATAGACGGTTAAGTTTACTTGCCTAGTACTAACAGAAAATTAAGAAAGAAACCAC 

216 



Query- 10395 CCTCTTTCTATCAGCAGAAACTGCTATTGTAGTTCTTATTTTTTCTCTTGTATTTGCAGG 

PIR: T04448 216 * 



Query- 



PIR:T04448 



Query- 

PIR: T04448 
PIR:T04448 



Query- 

PIR:T04448 
Query- 

PIR:T04448 

Query- 
PIR:T04448 

Query- 

PIR:T04448 
PIR:T04448 

Query- 
PIR: T04448 

Query- 
PIR:T04448 
GSDB:S: 495- 



. . : 

10335 GTGGATAGAATGGGGCGGTGAAAGGTTTGAGTTTCGGGATGCACCTTCTTATTCAGAGAA 
216WIEWGGERFEFRDAPSYSEK 

* * : * ' - : . : 

10275 GAATTGGGGTGGAGGCTTCCCAAGAAAATGGTTTTGGGTAAAACATTTCATCCTTTTGCT 



- - - - - — — — — — — — - •* ^» ^— 

236 NWGGGFPRKWFW 

Exon 10336 10239 Confidence: 96 100 

10215 ACATTTCTTGTTGCAGACTTTAGTTAGCTAGTGGACCTGTGTATACACCCACATGTAGTA 
10155 TACTTGTTTGATAGCTTTATTTGTCAATGTCTCTTTACAGGTCCAGTGTi^TGTCTTTGA 



248 



V Q C N V F E 



10095 AGGGGCAACTGGAGAAGTTGCTTTAACCGCAGGTGGCGGGTTGAGGCAATTGCCTGGATT 
:::::::::::::::::::::::;::::;:; :; : . :; : .... 

255 GATGEVALTAGGGLRQLPGL 



10035 



GACTGAGA'CCTATGAAAATGCTGCACTGGTATGCACTTATAAGATC 



TTCTTAAGCAATGA 



275 TETYENAAL 

Exon 10115 .10008 Confidence: 100 100 



9975 CAGTGAGTATTAGAAGGCAGATAGTTTACAAAAGCTCTGGGCCCTTGTAAATCTGCAGGT 
284 



V 



9915 TTGTGTACACTATGATGGAAAAATGTACGAGTTTGTTCCTTGGAATGGTGTTGTTAGATG 



285 
532 



CVHYDGKMYEF 



V P W N G V V 



R W 

MUM 
tagatg 
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Query- 9855 GGAAATGTCTCCCTGGGG TTATTGGTATATAACTGCAGAGAACGAAAACCATGTGGTAA 

PIR:T04448 305 EMSPWG YWYITAENENHV 

I | 1 | | 1-1 | | I 1 I I I I I I-l I 1 I I I I I I I I I I I I I I I I I I I I II I I I I I It I I I 

GSDB:S:495- 526 ggaaat tctccctgggggttattggtatataactgcagagaNcgNaaaccatgtg 

PIR:T04448 Exon 9917 9801 Confidence: 100 100 

GSDB:S:495- Exon 9861 9801 Confidence: 93 93 

# * * * * » 

• •»**■ * ****** 

Query- 97 96 ATTTGTTTTACTAGTTTCATTCAGTTTTACTTTTGACATCATATCATTCCCTTATGGCTA 

PIR:T0444.8 323 . 

GSDB:S:495- 471 

• * * * 

Query- 9736 GATTCCAACACCCGATGAATGTCTTGTGACAGGTGGAACTAGAGGCAAGAACAAATGAAG 



• * 



PIR:T04448 323 VELEARTNEA 

| | | | M I I I I I I I I I I I I I I I M I I I I 

GSDB:S:495- 471 gtggaactagaggcNagaacaaatgaag 

: . : . • 

Query- 967 6 CGGGTACACCTCTGCGTGCTCCTACCACAGAAGTTGGGCTAGCTACGGCTTGCAGAGATA 

PIR-T04448 333 * * G * *T P L R A P T T E V G L A T A C R D S 

| 1 I I I I I I I I i I I I i I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I II I I I I I t I I I I I 
GSDB:S : 495- 44 3 cgggtacacctctgcgtgctcctaccacagaagttgggctagctacggcttgcagagata 

:.:•»•••*•* 
Que r y- 9616 GTTGTTACGGTGAATTG AAGTTGCAGATATGGGAACGGCT ATAT GATGGAAGTAAAGGCA 

::::: t — — = 5 : 

PIR:T04448 353 CYGELKLQIWERLYDGSKGK 

I I I I I I I M I I I I I I I I I I I I I I I I I 1 I I I I I M I I I I I I M I I I I I I I I I I I II I I 1 I I 
GSDB:S : 495- 383 gttgttacggtgaattgaagttgcagatatgggaacggctatatgatggaagtaaaggca 

* ' 

Query- 955 6 AGGTATGTATGCTAATGTGATCCAATCCCTGTAGTTAAAAGTCTTAACAAATCCTAAGGC 



PIR:T04448 373 LKVLTNP KA 

I | 

GSDB:S:495- 323 ag 

PIR:T04448 Exon 9704 9555 Confidence: 100 100 

GSDB:S:495- Exon 9704 9555 Confidence: 98 100 

.:.:.:.:• : . : 

Query- 94 96 AGTGAAAGAAGATTATGAACGTTTGTTATGGTTAACAATGATGCAGGTGATATTAGAGAC 

* ** •»»••*•****• *• ***** ••••» 

PIR-T04448 382 VKED YERLLWLTMMQVI LET 

| | | | | | 1 || | 1 | | I 

GSDB:S:495- 321 gtgatattagagac 



Figure 3 ID 



77tfe; Nudeic Acid Sequences to Proteins Involved in Tocopherol Synthesis 

Inventor: Subramaniam et al. 
Atty Docket: MONS:038US 
Sheet 36 of 40 
Replacement Sheet 



Query- 



9436 AAAGAGCTCAATGGCAGCAGTGGAGATAGGAGGAGGACCGTGGTTTGGGACATGGAAAGG 



PIR:T04448 



GSDB:S:495- 



402 KSSMAAVEIGG GPWFGTWKG 
I I I I I I M I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I | I M 
307 aaagagctcaatggcaNcagtggagataggaggaggaccgtggtttgggacatggaaagg 



Query- 
PIR:T04448 



GSDB:S: 495- 



9376 AGATACGAGCAACACGCCCGAGCTACTAAAACAGGCTCTTCAGGTCCCATTGGATCTTGA 

422 DTSNTPELLKQALQVPLDLE 

I U I II I I I I I I I I I I II I I I I I I III I I | | I M I I I I II I I I I It I I I I I I I I I I I I I I 
247 agatacgagcaacacgcccgagctactaaaacaggctcttcaggtcccattggatcttga 



Query- 
(stop) 

PIR:T04448 

GSDB:S: 495 
PIR:T04448 



9316 AAGCGCCTTAGGTTTGGTCCCTTTCTTCAAGCCACCGGGTCTGT. 




442 



187 



SALGLVPFFKPPGL 

M I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I | | | | I I I I I I II I I I I I I I I I I I I I I I 

aagcgccttaggtttggtccctttcttcaagccaccgggtctgtaacattgatgagtgtt 
Exon 9522 9274 Confidence: 100 100 



Query- 



PIR:T04448 



GSDB:S: 495- 



9256 



456 



I I M I I I I I f I II I I I I I I I I I E I I I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I I I I I 
127 ttgtttgttgatagagacccatgtgatgaatgaagccttagtcatgtcattgctagcttc 



Query- 



GSDB:S: 495- 



9196 ACTATTATGTATGTATGATTTTAGTTCGTTCGGTCCTTGTGGTAAATGATACGGGCCAGT 
I M I I 11 I I I f I I I I I I I I I I I I I I I I I | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | || 

67 actattatgtatgtatgattttagttcgttcggtccttgtggtaaatgatacgggccagt 



Query- 

GSDB:S: 495 
GSDB:S: 4 95 



— » » 

9136 GTAAAGTCTAGTTCAATAAAAGCCTTGAGTCGCATAATTTCAATTTCAAATTGCATC 
11)1,1 | 

7 gtaaagt 

Exon 9450 9130 Confidence: 98 100 



ATCEA4C37145_1 3063693/emb | CAA18584 . 1 1 4.0e-43 (AL022537) putative protein 
[Arabidopsis thaliana] 

PIR:T04448 SPIR-T04448 shypothetical protein F4D11.30 - Arabidopsis thaliana; 
g3063693|embLCAA18584.1 (AL022537) putative protein [Arabidopsis thaliana] _F4D11 . 30 

GSDB:S: 495548 6 I AI995392 I AI9953 92 | 7 0167 377 9 A. thaliana, Columbia Col-0, inflorescence 
1 Arabidopsis thaliana cDNA clone 701673779, mRNA sequence. 
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slrl737_SYNSP_S74 814 
s 1 r 1 7 3 7 _ARAT H_T 04 4 4 8 
CFI_ARATH_P41088_ 

slrl737_SYNSP_S74 814 
slrl737_ARATH_JT044 48 
CFI_ARATH_P4 1 0 8 8_ 

slrl737_SYNSP_S74 814 
slrl737_ARATH_T04 4 48 
CFI_ARATH_P 4108 8_ 

slrl737_SYNSP_S74814 
s 1 r 1 7 3 7_ARATH_T 04 4 48 
CFI_ARATH_P41088_ 

slrl737_SYNSP_S74814 
s 1 r 1 7 3 7_ARATH_T 044 4 8 
CFI_ARATH_P41088_ 

slrl737_SYNSP_S74 814 
s 1 r 1 7 3 7 _ARAT H_T 04 4 48 
CFI_ARATH_P41088_ 

slrl737_SYNSP_S74 814 
s Ir 1 7 3 7_ARATH_T 0 4 4 4 8* 
CFI_ARATH_P41088_ 

slrl737_SYNSP_S74 814 
slrl737_ARATH_T04 4 4 8" 
C FI_ARATH_P4 1 0 8 8_ 

slrl737_SYNSP_S74 814 
slrl737_ARATH_T044 48" 
CFI_ARATH_P41088_ 

sirl737 _SYNSP_S74 814 
slrl737_ARATH_T04 4 4 8" 
CFI ARATH P41088 



" " " — ^ 

MEIRSLIVSMNPNLSSFELSRPVSPLTRSLVPFRSTKLVPRSISRVSASI 

KFP PHSGYHWQGQS - PFFEGWYVRLL 

STPNSETDKISVKPVYVPTSPNRELRTPHSGYHFDGTPRKFFEGWYFRVS 

LPQSGESFAFMYSIENPASDHHYGGGAVQILGPATK KQENQEDQLV 

IPEKRESFCFMYSVENPAFRQSLSPLEVALYGPRFTGVGAQILGANDKYL 

MS S SNACAS PS P F PA VTKLH VDS V- 

WRTFPSVKKFWASPRQFALG-HWGKCRDNRQ-AKPLLSEEFFATVKEGYQ 
CQYEQDSHNFWGDRHELVLGNTFSAVPGAKAPNKEVPPEEFNRRVSEGFQ 
— TFVPSVKSPASSNPLFLG-GAGVRGLDIQ-GK FVIFTVIGVY 

I HQNQHQGQI I HGDR HCRWQFT VEPEVTWGS PNRFPRATAGW 

AT P FWHQGH I C DDGRT D Y AETVKS ARWE YS TR P V YGWG D VG AKQKS T AGW 
LEGNAVPSLSV KWKGKTTEELTES I PFFREI VTGAF 

LSFLPLFDPGWQILLAQGRAHGWLKWQREQYEFDHALVYAEKNWGHSFPS 
PAAFPVFEPHWQICMAGGLSTGWIEWGGERFEFRDAPSYSEKNWGGGFPR 
EKFIKVT M KLPLTGQQYSEKVTENC 

RWFWLQANYFPDHPG-LSVTAAGGERIVLGRPE EVALIGLHHQGNFY 

KWFWVQCNVFEGATGEVALTAGGGLRQLPGLTETYENAALVCVHYDGKMY 
VAIWKQLGLYTDCEA-KAV EKFLEI FKE ET 

E FG PGHGTVTWQVAP WGRWQLKASNDRYWVKLS GKT DKKG SLVHT P- T AO 
E FVPWNGWRWEMS PWG YWY I TAENENH WELEARTNEAGT PLRA PTTE V 
— FPPG-SSILFALSPTGSLTVAFSKDDS-IPETGIAVIENKLLAEA-VLE 

GLQLNCRDTTRGYLYLQLGSVGHG L I VQGET DT AGLE VGG 

GLATACRDSCYGELKLQIWERLYDGSKGKVILETKSSMAAVEIGGGPWFG 
SIIGKNGVSPGTRLSVAERLSQ LMMKNKDEKEVSDHSL 

DWGLTEENLSKKT VPF 

TWKGDTSNTPELLKQALQVPLDLESALGLVPFFKPPGL 
EEKLAKEN 
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